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The e f f e c t s  of eddy mixing i n  t h e  lower thermosphere on atmospheric 

composition have been evaluated f o r  a number of d i f f e r e n t  cond i t ions .  A 

range of eddy d i f f u s i o n  c o e f f i c i e n t s  from 2 t o  8 x 10 cm / s e c ,  coupled wi th  

d i s s o c i a t i o n  and recombination r a t e s ,  can be expected t o  produce atomic t o  

molecular  oxygen r a t e s  a t  120 km ranging from 2 t o  0.5, which appears  t o  

b racke t  t h e  obse rva t iona l  da t a .  Calcu la t ions  have been made of the v e r t i c a l  

d i s t r i b u t i o n  of helium and argon, and i t  i s  found t h a t  the  base  of d i f f u s i o n  

equ i l ib r ium i s  about 10 km higher f o r  argon than  f o r  helium f o r  a g iven  

i n t e n s i t y  of eddy mixing. 
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Since the  i n t e n s i t y  of eddy mixing i s  a primary cause of changes i n  

atmospheric s t r u c t u r e ,  and the  change i n  the  l e v e l  of t he  base of d i f f u s i o n  

equ i l ib r ium i s  only a d e s c r i p t i o n  of a change t h a t  has occurred,  i t  i s  

recommended t h a t  atmospheric models be cha rac t e r i zed  by the  i n t e n s i t y  of 

eddy mixing r a t h e r  than by the  height  of t he  turbopause.  The importance of 

t h i s  recommendation i s  emphasized by the  f a c t  t h a t  the  i n t e n s i t y  o f  eddy 

mixing i s  the  same f o r  a l l  atmospheric c o n s t i t u e n t s ,  whereas t h e  he igh t  

of t h e  turbopause d i f f e r s  from one c o n s t i t u e n t  t o  another ,  depending upon 

the  molecular d i f f u s i o n  c o e f f i c i e n t .  

The c a l c u l a t i o n s  on helium and argon i n d i c a t e  t h a t  they a r e  s u i t a b l e  

c o n s t i t u e n t s  t o  use i n  eva lua t ing  t h e  i n t e n s i t y  of eddy mixing. Although 

d e t a i l e d  c a l c u l a t i o n s  have not  ye t  been made f o r  atomic hydrogen, it 

appears  t h a t  i t  w i l l  no t  be a u se fu l  c o n s t i t u e n t  i n  t h i s  regard .  This  a r i s e s  

because t h e  escape of atomic hydrogen from t h e  exosphere i s r e l a t i v e l y  r a p i d ,  

and d i f f u s i v e  flow through the  thermosphere must be so r ap id  t h a t  t he  hydrogen 

d i s t r i b u t i o n  fol lows the  average atmospheric scale he igh t  r a t h e r  than  a 

s c a l e  he igh t  c h a r a c t e r i s t i c  of the atomic weight un i ty .  Under these  condi- 

t i o n s ,  mixing should no t  in f luence  t h e  d i s t r i b u t i o n  s i g n i f i c a n t l y .  

c a l c u l a t i o n s  a r e  i n  progress  t o  check t h i s  po in t .  

I n t e r n a l  g r a v i t y  waves a r e  being s tud ied  t o  eva lua te  t h e i r  i n t e n s i t y  

i n  t h e  lower thermosphere and t o  i d e n t i f y  the  mechanisms by which eddy- 

Deta i led  

1- \ 
N 6 5  88412 

" 

(ACCESSION NUMBER) 
I 

> 
k (PAGES1 (CODE) 
e 3 

(NASA CR OR TUX OR AP NUMBER) (CATEGORY) 


